Objective: With growing access to the Internet, people who use drugs and traffickers started to obtain information about novel psychoactive substances (NPS) via online platforms. This paper aims to analyze whether a decreasing Web interest in formerly banned substances-cocaine, heroin, and MDMA-and the legislative status of mephedrone predict Web interest about this NPS.
| INTRODUCTION
In the past decade, illicit drug market has markedly changed, especially in the western world. With the growing popularity of Web-based marketing and a decrease in the availability and purity of heroin, cocaine, and ecstasy-accompanied by an increase in the price of these substances-an era of novel psychoactive substances (NPSs) arrived.
Currently, there are more than 560 NPSs being monitored by the European Monitoring Centre for Drugs and Drug Addiction (EMCDDA) with more than 100 NPSs reported for the first time in 2014 (EMCDDA, 2015 (EMCDDA, , 2016 , indicating that the market is still intensely transforming. A reduction in heroin's, cocaine's, and ecstasy's availability was significant not only in Europe but in Australia (Mattick, Topp, & Degenhardt, 2004) as well. Substance use patterns of participants in the contemporary injecting drug scene-such as the clients of needle exchange programs or the patients of various opioid-substitution therapieshave also transformed. Synthetic cathinones-such as mephedrone At present, people who use drugs still have the opportunity to order NPSs via online drug shops, even with an option of home delivery. Web-based marketing is considered to be a high risk factor regarding easy availability and uncontrolled drug trafficking. Personal interaction with a dealer is no longer a necessary requirement of obtaining the chosen psychoactive substance, Web-based distribution of NPSs became an appealing solution for overcoming this burden for habitants of not only major cities but smaller towns and villages as well. Relative anonymity and perceived personal safety are further factors that make online purchasing an engaging option (Dick & Torrance, 2010) .
Furthermore, both people who use drugs and traffickers started to obtain information about NPSs via online platforms, such as chat rooms or various fora (Smith & Garlich, 2013) . Internet became the primary source of illicit drug information, including acquisition, identification, and even synthesis (Karila, Megarbane, Cottencin, & Lejoyeux, 2015) , especially among adolescents and young adults (European Commission, 2008) . Effective dissemination of NPS information is further supported by networking sites for "psychonauts" (i.e., persons who experiment with mind-altering psychoactive substances), such as Erowid, Dancesafe, Bluelight, Lycaeum (Smith & Garlich, 2013) , or DAATH in Hungary (Móró & Rácz, 2013 (Ginsberg et al., 2009) , ebola (Milinovich, Magalhães, & Hu, 2015) , dengue (Chan, Sahai, Conrad, & Brownstein, 2011) or AIDS (Zhou & Shen, 2010) . However, with regard to the analysis of specific characteristics and epidemiology of substance use, this method is not yet as common. Among the few examples, one study has explored possible effects of codeine-containing medication sales restrictions on public interest in the production and use of krokodil (desomorphine) as an NPS (Zheluk, Quinn, & Meylakhs, 2014) . Another study examined the impact of online news reported fatal mephedrone-overdoses on the Web interest in buying mephedrone (Forsyth, 2012) . Forsyth (2012) emphasized that online information regarding NPS is rather transmitted by people who use drugs and not by news media dissemination, indicating that virtual fora or social media platforms are most relevant in NPS-related information transmission. Overlaps between synthetic cannabinoid legislation, media, and drug-related harms were also assessed (Bright, Bishop, Kane, Marsh, & Barratt, 2013) by using Google Trends as well as the estimation of cannabis prevalence across distinct regions (Steppan, Kraus, Piontek, & Siciliano, 2013) . So far, only one study has dealt with toxicological correlates of Web search query data (Yin & Ho, 2012) , resulted in high correlation between the number of cases of exposures to "bath salts" reported by US poison centers and internet searches for bath salts. Finally, a recent study examined the popularity and potential harms of psychoactive agents using the Google search engine (Jankowski & Hoffmann, 2016) . With regard to social and Web interest towards NPS, both online and offline reporting of prohibition plans and decisions might create increased public awareness that may even lead to increased NPS consumption (Bright et al., 2013 in Northern Ireland where lifetime prevalence was 2% (NACD and PHIRB, 2011). Naturally, much higher prevalence rates were found among individuals who recreationally use drug and club goers.
Mixmag's internet surveys among UK clubbers estimated a 40% lifetime use of mephedrone in 2010 (Dick & Torrance, 2010) and 61% in 2011 (Winstock, 2011) . With regard to its online presentation, both purchasing, information gathering, and experiences about this NPS appeared on the Web.
This study aims to test two hypotheses by using Google Trends and Google search engine as methodological instruments. We assume that by the examination of the two hypotheses below, we can also investigate the utility of Google Trends in predicting mephedronerelated trends.
H1. Increased social interest towards mephedrone may be influenced by a descending interest towards banned psychostimulants and heroin.
As former questionnaire-based studies emphasized, mephedrone was able to substitute formerly banned and hardly available We assessed different time intervals in case of Google Trends
Web search queries and Google-related Web-page entries about mephedrone, which explains differences in the results as well.
| Legal status of mephedrone
A dichotomous variable was created to indicate legal status of mephedrone (0 = legal; 1 = illegal). In Hungary, mephedrone was banned in January 2011. In the following period, every month we included in our analysis was registered as mephedrone being illegal at the time.
| Statistical analysis
Data were analyzed by SPSS 17 (SPSS Inc., Chicago, IL, USA, 2008).
Comparison of Web search rates (mephedrone, heroin, cocaine, and ecstasy), the number of online articles, documentaries, ads, and forum/blog entries about mephedrone in connection with the legal and illegal status of this substance was done by using Mann-Whitney A path analysis was conducted using Mplus 6.0 software (Muthén & Muthén, 2007) . In this model, we used the rate of Web search 3 | RESULTS
| Web search query rates
In Hungary, the overview of Web search queries between 2004 (first year of available Google Trend data) and the present day (October 2016), regarding "mephedrone," "heroin," "ecstasy," and "kokain" as search terms, resulted in the following figure (Figure 1 ).
| Pre-and post-legislative status of mephedrone
We found significant difference in mephedrone's, cocaine's, and heroin's Web search rates when we compared these in terms of pre-FIGURE 1 Web search queries with search terms "mephedrone," "heroin," "ecstasy," and "cocaine": Hungary (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) and post-legislative status of mephedrone. Web search rates of "ecstasy" did not differ between these two stages of time (Table 1) .
Based on the results of the ANOVA analysis with Bonferroni post hoc test (F(3,328) = 27.9, p < .001), highest mean Web search rates were found in the case of cocaine (mean = 17.8, SD = 3.4) as compared to heroin (mean = 10.4, SD = 2.8), mephedrone (mean = 9.2, SD = 17.2), and ecstasy (mean = 5.5, SD = 1.4). With regard to mephedrone related Web entries, significant difference occured in the number of online published articles as well as in the number of online advertisements (aiming to sell mephedrone) before and after the legislation of this NPS. After mephedrone was banned, the number of both the articles dealing with this substance and the online ads significantly increased (Table 2 ).
| Distribution and location of Web search queries
Web search rates of mephedrone did not show a normal distribution (p < .05). A sole peak of 100% of all the Web searches for the term "mephedrone" was observed in September 2010 as an indicator of the most intense Web interest about this NPS (SD 2 = 294.9). In case of the Web search rates of "classic" and formerly banned psychoactive substances-heroin, cocaine, and ecstasy-the distributions were not normal either (p < .05). However, these search queries showed lower variances (SD 2 = 7.9 for heroin, 11.3 for cocaine, and 1.9 for ecstasy).
This finding indicates that Web interest about classic drugs might be more persistent. substances. Former studies also emphasized potential disadvantages and ineffectiveness of providing only deterrent information in prevention programs (e.g., Friedman et al., 2011; Roche, Bywood, Pidd, Freeman, & Steenson, 2009; Tze, Li, & Pei, 2012 and not persistent data. Furthermore, the fact that we compared 13 pre-legislative and 70 post-legislative months during our analysis could have increased the skewness of our data. We did not assess many factors that might also have contributed to the results (e.g., particular media articles or events), which is considered to be another limitation of this study.
| CONCLUSIONS
Overall, Google Trends was found to be a useful tool for testing theoretical assumptions about NPSs. We aim to emphasize that Web interest on mephedrone might be independent of the content of published information; it is rather the frequency of Web entries that evokes social interest. The impact of legislation regarding further NPSs needs to be tested with Google Trends as well, in order to find out to what extent this tool can be utilized. A potential function of Google Trends might be the analysis of time-dependent changes in the rates of Web searches in relation to specific events (as an analogue for "eventrelated potential" in electroencephalography).
